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Notice; This traislatton IS produced oy an automated process; it is intended only to make the technical content of the 
original document sufficiently clear in the target language, mis service Is not a replacement for professional translation 
services Th ■ - i ,-rms and Conditions of use are also applicable tc the use of the translation tool and the 
results derived therefrom. 



The invention concerns a continuous procedure for the production of morphologically uniform micro and nano- 
particles by means of micro mixer, the encapsulation of active su&stances with this procedure, as well as in this 
procedure manufactured particle. 



The registration are the basis the following definitions; 
Narto-partlcie: Particle with a particle slse of 1-100C Htm 

Micro particle: Particle with a particle size of 1 mu m -1000 mu M. Particle: Micro or nano-partiele independently of 
the distnSucion of the particle-forming substance m the particle. 

Caps: special form of 3 particle, by the fact characterized that the parthrle screen end substance is present as 
wrapping screen end cap wail. 

Particle screen end suostance; Wsndbttdner and/or. Imbedding material of particles or pure active su&Stsnce. 
Koazervation: Transfer of a solved polymer Into a polynws-ricrt, phase stm containing solvent by means of 
Desolvstation. The simple Koas«?rve>«on cam be caused by salting out, change of temperature, change of pH or 
solvent additive, With a complex Koazervation the Desoivatatlon is released by ions or polymers loaded opposite. 
Microencapsulation: encapsulation of an active Substance in a particle. 
Solvent withdrawal; Distance of organic solvents by evaporation and/or extraction. 
Interna! phase: I, disperse, dispersed phase. 
Expresses phase; .A, dispersing agent. 

Natural substances: So'SStances of natural origin, as welt as nature-identical and nature-similar substances. 

Micro mixer; Mixer, In which at least two fluids merfij, at at l e $$t or >e boundary surface are brought to m In the form 

of liquid larneltP5 smaller 1000 mu intimately in contact. 

Static mixer: continuously operate mixers without mobile Installations. 

The well-known procedures for the production of micro or nanc-partides can be divided as follows; 



t. Phaserttrennyerfahren-Koazervation 

* simply 

- complex 

2. mechanical-physical procedures 

- Spraying procedures 

- Centrifugal procedures 
* £op - Hot emulsion procedures 

3. Polymerization srocedure 

- Emulsion polymerisation (polymerization within dlsperser phase) 

■ Interface polymerization (polymerization at boundary surface disperse phase/dispersing agent} 

4. Procedure over polymer dispersions 

- Heat denaturing 

- Solvent evaporation (solvent evaporation) 



All procedures are operated intermittent and are suitable for the microencapsulation of active sutsstanees into a 
biodegradable synthetic polymer matrix and/or. Copolymer matrix and/or into natural substances. 

From the literature well-known synthetic polymers for this purpose are PP, Poiyan hydride, polyester,, Paiyorthoester, 
POiyicetate, Polylectone, Polyorthocarbortate and. A.. Above ail so far Poiyiactld and Pslylaetirf cogiycqiid polymers 
application found. 



As natural sybstences for microencapsulation for example fats and proteins are suitable such as set and albumin, as 

> * i < , a ride and their derivatives such as *. s>. strength and cellulose and their derivatives, Alginate and 
Chitosan. 
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Like that are z. B. from US 4,675.189 (Syrttex Inc.), US 4.833,139 (Oefciopharm S.A.) a-nd SP 303,562 6i (Southern 
ft«s«arch Inst,) pharmaceutical compositions of water soluble Peptide and proteins admits, which were 
manufactured on the basis of the Koazervatios, 

The disadvantages of this procedure consist apart from the use of tosdeoiogfcai problematic means such as 
Dfchiormethan, heptane and silicone oil also of the fact thai the different process steps which can be accomplished 
permit only an intermittent enterprise. 

A procedure for Che production of biodegradable micro particles of water-soluble PeptMen and proteins, described In 
EP-A 3JS$ 7 5 ('most AG , is based on the spray drying procedure, with which an aqueous peptld or protein solution 
in an organic polymer solution emulsified and this emulsion becomes spray-dried. Also this procedure is only 
intermittent feasible, 



After tr>e ??olvent - evaporation - procedures' manufactured micro particles are in two Canadian patent applications 
APPRQX, 2,100.925 (Rhone Merteux} and APPRQX. 2.099.941 (Twiabe Setyaku of cost,) described. 

Usually with this method the active substance is loosened, suspended In an organic polymer solution or directly 
and/or, as aaueous solution emulsifies. After addition these polymsr/tbe polymer solvent one evaporates to active 
substance dispersion to a second aqueous phase with an boundary surface-active substance, 

This method is very vsrfcWe 9ftd It O/W, In addition, W/O or complex W/O/W emulsions is normally manufactured 
M ... ir/Hltdehrand: Pharmaceutical technology: Modem medicine forms, Wlss, Publishing house company, 2. Ao«v 
S. 243-2S8, 1998) 



Essential disadvantage of these procedures is also here that it concerns intermittent procedures. In the laboratory 

place B in the beaker, when irtdustrleller production remains the production way, since 
the beginning container is only increased. 



Manufacture parameter such as z- B. the dispersion time are not cfirectiy transferable from the laboratory to the 
technical school yardstick. These differences lead to difficulties with the Scaling UP. Due to a large mixing capacity 
strongly differently mixed ranges develop with large misers during dispersion in the medium. Dispersion is 
inbomoaenous and it results non-uniform products. 

In the EP 0167825 dispersion becomss 3t. B. with high-speed mixers such as rotor stator systems described. It is 
upfeivortiitte that without uniformity distributed power densities in the dispersion medium arise and the particles 
thereby become non-uniform. 

The US patent specification 5.188.S37 describes for example dispersion by acoustic irradiation by means of 
ultrasonic staffs. The products are however often contaminated with metal (z, 8. with titanium or me ultrasonic 
staff}. Additionally the power density is inhomogenous c©th around the agitator and around the head of the 
ultrasonic staff, which leads to PolydisperSiCSt of the particles (Weyhers, H, thesis wristng, free University of Berlin, 
1995). 



A further possibility exists in dispersion by means of Hochdruckhamesenisatton. usually uniform particles can be 
manufactured, but the erosion at the cavitation gap, arising under high pressures, contaminates the product with 
metal ions. Additionally the temperature points arising with HaehdruckhomogenisBtorsn can decompose sensitive 
active substances. The high shear load due to the high pressure (100-2000 bar) knows the decomposition of 
A top macromoiscules (z, B. Albumin) to the consequence have 

An improvement of the W/O/W technology becomes in the patent application W09 7/19676 (24 U 95} stressed, as 
» tr the ill sersion process an additional phase Inversion process is induced- A W/O emulsion is manufactured by 
agitating, whereby the water phas« contains the active substance. With further additive of active substance-free 
water phase a phase Inversion tekes place to the W/O/W system., which Is conventionally processed under agitating. 
Since Still two dispersion processes are involved, the problems fiuscri&erf above remain existing. In addition It comes 
however still that She phase inversion process must be additionally still controlled. 



Further procedures are described, with which the particle metrix in liquid form in an outside not msxabie phase Is 

distributed d ectl> s » i pies are th« production of firm Lipid nanopartikel by rotor stater of systems, by 

Ult !>-'bchallung or by Homogenisation (fip 0605497; Slekmann et at, Pharm, Pharmacol. Lett-, 1 (1892} 123-128). 



Further medicine forms are described, in which the particle screen end substance is pur« arrive substance. The 
production of particles from pure active substances can take place also via Hochdruckhomogsnisattftrt (German 
patent application No. 4440337.2), The dl«ad > , cribed a * etsnssrai y apply. A further manufacture 
possibility exists irt grinding the particles (z. 8. by Perl mills as with ManoCrysUis), The product is however loaded 
By the abrasion of the meai bails (boon mart at al., 42< lp> congress APV, 124, Mains, Germany 199%). 



A beginning for the continuous production of micro particles is the uSfc Of a commercial rotor stater f s >- • ' jel 
3. b. of Janke and Kunkef (Ika laboratory technology, Staufen, Germany) or S \tr • 1 1 <•* son Majhmad Limited, 
Cr.esh.am, United Kingdom). The latter becomes z. B. in m ?CT registration WH5R5 98135654" >*d The rotor 

t f - ir r s ab< rem r< p * iriy as sche pr ict rjCJtS i t *>"» ' r tit 

ncernlng. Sterilit nee the st nacessa ith the*? rotorv ^r© susceptibia to germ trimming. 
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The difficulty of the reauz&Bon of a suitable industrial procedure for the production of ran oartidi s pwn also 
he fa , e than 30 year arm nano-partlcle on the market does not exist to 

c isivi esea h. Apart ron technical pro&iems (realization of a continuous process, costs of the process) still the 
often i tic! - Missing qualification ability of (he plane Is added. 



In summary the following disadvantages of the state of the art result: 



1. Intermittsrit production engineering 

?.. Differences in production conditions of laboratory and technical school yardstick, thereby difficulties the Scaling 
UP 

" ij ' , > us 1 i i • ' * the toe beair g 

4. nan- uniform products 

5. Controllable ness of the process 

6. Product load By production process (contamination) 
?, Active substance decomposition 

8. Costs of the process 

9, Validating ability and qualification of the process and/or. me plant. 



Task of the invention f$ it, a continuous procedure for the production morphologically more uniformly, not too 
received to 39§!amerieretKier micro and nano-psrtici# without use of organic solvents or u$>ng teleologies! 
harmless solvents, which are suita&ie for the microencapsulation of active substances and which permit a problem- 
free transfer of 3 laboratory on a production yardstick (?Scaiing UP?), further the manufacture conditions should not 
en*aii product load and active suostance decomposition. 



The task of the Invention becomes surprising fy simple by means of a micro mixer {fig. 1 to 4) solved, According to 
invention used the micro mixers are based thereby on 9 slmpfe, but versatile multl-farnlnated principle, The Hpuids 
are pressed by a lamella layer, whereby the layer thickness of the withdrawina liquid is m the micrometer range. 

The centrjf element of such a micro mixer is a mixing chamber with an Interlinking micro-Channel arrangement The 
yi • t the micro-channels car he dlfferentiy formed" out For example the walls straight can, zlg2ag or wavy its 

,1 Ktn chamber can be made for ejtarnpis by means of a combination of lithography, GaivanOfOrmurtCi 
and casting (LEAGUE). The micre-ehaftnei width is variable and ties between i-t000 mu m, preferentially between 1 
and 500 mu m and particularly preferentially between 2 and 100 mu «. 



The liquids which can be mixed become pressure-free or with tis?ul0 pressures up to approx. 30 bar ov«r inlet 
drillings the multi-duct system supplied. tw$ can in the 2. B. in the Gegenfluss, equal river or also coaxiaify take 
place. It comes to the periodic lap of the liquid iameilas, The mixing product is taken off thereby not over Che entire 
surface of the mixing chamber, out perpendicularly or parallel to the river direction ™er a discharge opening 
channel, which forces the complete penetration within a defined contact sone. 

With this micro mixers surprisingly continuously micro particle can be manufactured. Additionally the particles won 
with the procedure are characterised surprisingly oy a uniform aartlcle size. 

In the available invention the mixing area of the yardstick of several 100 litres by the use of micro misters (2 
becomes. 8. Secc mixing mixer) on a volume maximally few tm< usually under 1 cm< 3>, with a surface area 
of usually less than 3 cm< 2> reduces. It results a low power density and the product load Is minimiEed- 



A top With usual liquid pressures of 1-2 bar flow volumes can be achieved of 1-1,5 f. per hour, Pressures can do In 
addition, up to approx, 30 bar for pumping the liquids by Che columns of the mixer to be used, with suitable 
construction of the mixars also higher pressures. Thus the flow volumes cart be increased accordingly that is called 
per hour can with a mixer far more than 10 L product are produced. 



By variation the micro-channel width and the discharge opening channel width can &e adapted trie mixing unit on 
many different manufacture perimeters such as river rate, pressure and liquid characteristics such as viscosity. 
Thus know particle size and - distribution of the manufacture*! micro particles to be within wide limits affected and 
controlled. 



Advantage of the invention is that a Scaling up without change of the manufacture conditions can take place, i.e. 
the prodnc 4 - q< 6 f?v a parallel use of micro mixers the flow rate and thus the throughput can 

in a simple manner be incres^ee 1 a ItematK e ■/ also se /er t . vorgefsrtige mixer arrays can (consisting of z. B. 10 

- mixers) to be used A Scaling up of the laboratory on a production yardstick csn be reached thus simply by 
the increase of the number of micro mixers (numbering UP) 



The supply of the , mes in each case from a common storage vessel for all mixers. The diameters of the 

ares - at< * » Ith each mixer identical pressure rat!o$ end flow rates prevalf. Sven In the case 
of a tow pressure of 1-2 bar arise in a mixer array appro*. A throughput of 50 L particle dispersion per hour already 
In-stands for 5 L product per hour, i.e. with combination of only 10 arrays. 

The Invention is suitable outstanding for the ase-ptlsehen production of particles. Micro mixers made of metal can be 
used (s a Steel -I- 1 which 1 nb at, *\ 'on ster iced even with heat. The supplied phases can be 

1 L th rr en sterile filtration 1 < problem-free possible. WH 

sseptschen j id th* lot, s are :hed before 1 st • ' ?n Production in the mixer rakes place 



European Patent Othee 



then under as< ; .-. < c "J"-. - the sammar sir low. Particularly the use of stiver micro mixers Is here 
: ■ ■ there additionally stl ! the oligodynamic he effect (eunrtina; Medicine form teachings, WiSS. 
Publishing house company, 3. Ayfi., 5. 443, 1982) to carrying comes. 

There Is switch -selectable most at present still intermittent operated procedures also with a micro mixer on t*ie 
continuous enterprise. 

Th$ micro particle formation can occur with it directly l« the contact zone or temporally retarded. The micro and/or, 
Msno-partlcie suspension is WW« off over the discharge opening and cen be re-gene rated if necessary further. 



The encapsulation of an active substance can ;.v:o pisct depending upon its solubility to simple way. The active 
substance is loosened simply, directly or solved in a suitable medium, m tut particle-forming liquid phase, 
suspended or emulsified. 



If It is necessary to emulsify the active substance or art active substance solution this can be appropriately managed 
in an upstream mixer, preferably micro mixers or by an additional inlet drilling. 



If the production of an organic i. t particle-forming substance is not avoidable, it can >eces S 

nachzuprczessleren the won micro particle dispersion. In the simplest case the remainder solvent leaves itself to 
CROSS flow by means of a filtration or a thin section evaporator (a, 8 sambay) in the continuous enterprise 
remove. Thin section evaporation and CROSS flow ftftr&tfOft are suitable besides for the distance of u ft verlcas pelts m 
SCtive substance and/or/ths Tensfde- 

By way of the inlet drillings the particle screen end injuid phase and me dispersion medium are supplied W {t»s micro 
mixer. 

The particle screen end liquid phase can ber. 



1, the acoeous solution of a particle-forming substance (z. 8. Gel spiutlon.. active substance solution) 

2, an organic, solution of a partide- forming substance (2. B. PLGA in ethyl achate, active substance solution) 

3, a melted (a. B, Fat, active substance, polymer) particle screen i»r>d substance 



The particie-formlng liquid phase can If necessary. Tenside, ViStositStserhoher or other stabilizers to be added- 



The dispersion medium can be: 



1. Water or an aqueous solution 
1. a hydrophlilc liquid (z. B. Glycerol) 

3. an organic solution 

4. oily liquid {i. B. mittelKftttige Trigyfcerlde ca tor «f peanut oil) 

5. In of multi-phase mixtures from the media 1 to 4 

6. The Koaservation releasing or solubility-decreasing su&st&flCes, Tenside and/or VIskosltBtserftoher can be added 
to the dispersing agent, 



The micro particle or nano-particie formation takes place depending upon particle-forming liquid phase via 
a top solidification, solidification via solvent withdrawal and/or Koazervstlort, 



fn the following the differently possible procedure variants are more near described: 

Procedure /ano--t I To t h < from macro mo teenies the polymer or the 

I ro i s i x»sened in en praams phase and is not then dispersed these as internal pngse of e>ng with their 
n -jutsid* pba by mean 'mi ro mixers For the stabilization of trie r«e i ' t- >n the phases Tenslde 

or other stabilisers can be added. The distance of the solvent is made via continuous evaporation &y a thin section 
evaporator [2. 8, Sambay) or by cross ftsw filtration, For solidifies won the particle can be void a septate distance 
of the solvent, if the solvent possesses a sufficiently high solubility in water, The particles can be separated m this 

se by convent t " i 1 stion, sed mentation or zenfcrifugatlon. 

r 'n.r. ;dure - ai ?nt U Alternatively to the distance of a solvent the particles cars be manufactured also by 
Koazervat on. 7 • • * r - on can take place via tons loaded opposite (z. B, by CaCI2 with Alginate"). One 
proceeds in this case in the may that In the micro mixer particle screen end IS dispersed a phase of a 
kaaservlarbaren substance In a phase, wrtics contains the Koszervatlon releasing - . * koa2*rvatien can 
aiso by physic*! measures like the increase of the temperature (2, S, Heat denaturing :>v proteins) to be released, 
Procedure variant 111: Particles can be manufactured also without solvents, If the particle matrix can be transferred 
by warming up Into the liquid state of aggregation (z, 8, at ambient temperature firm of Lipide, w&x** Or polymers) 
One proceeds n this * ase n the way that in the micro mixer a melted parttde matrix in a suitable dispersion 
medium is dispersed at increased temperature. In the dispersion medium if necessary still Tenslde can be solved, 
Procedure variant IV: For the production of caps z can. B. liquid cap contents (pit or liquid Lipid) solved in the micro 
mixer in an outside phase to be dispersed, those the wall mat« lal con s t> rat Tt \ lufactured 

dispersion s let , ' t • - tst on solution {z. B. 5% ftfaO solution), The wall material (z, 8. Gel) 

precipitates and draws themselves up in tho context rfthepha ratt to s" >n csp contents. 
Procedure variant V: For the production of caps after the* wi/OAV2~Pr!nzlp two micro mi*$r$ or a static mixer and a 
micro mix* ar* connected In series. In the first mixer the Wl phase in the organic solvent is dispersed, which 
contains the matrix materia! in solved form {z. 6. PIA Irt ethyl acetate), In the mixer downstream the Wi/O 
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emyision in the aqueous phase W2 is then disperse. Develops a Wl/0/W2~Sysfcem, which can be dried as under 
variant 1. 

Procedure variant VI: For the production of particles from purs active substance the active substance is melted and 
similarly to variant III proceeds 

Procedure variant Vlf : for the production of particles from purs active substance the active substance can be 
loosened also in a solvent, which is supplied to the micro mister as internal phase as well as a dispersing agent. The 
Palpitation particles Is reached by removing the solvent similar to variant I. 

Procedure variant VIH: To the production of particles from toaaervfcriwrert substances (2. 8. Alginate) It can be 
proceeded also in such a way that e * at raieasmg substance for >r j mo the production f>. B. 
Acetic acid from acetic anhydride by hydrolysis} TWs substance e*n rei*«e thereby directly the Koazervalion 
themseKfs or indue* t . the fcoarervie r&a reft substance (2, S. Release of caieittm ions from a 

complex). 

As particle screen end substance biodegradable, synthetic and/or natural substances can be used. The particles can 
consul also " t - ' ^-»nce. The partici* screen end substance can be prefabricated of during ftie 

production z. B. from KoazervBtion result. 

As biodegradable synthetic polymers are prefer polyesters of hydroxy adds, which can be used in the procedure 
according to invention: 

-x, and copolymers of Glycoiiden such as Glyeciid/t-actid 
;t>po vine - (i j<- f LLA = PLGA) <}r Gtycead/Trimethyieficerfcoriat 

Copolymers (PGA/TMC); t-Pelylactide <PLA> end Stereocopoiymere of pplylaetsden suet a UA), Poly 

PL Uttid of copolymers and L-Lactld /DL~Lsct<d copolymers," Copolymers of PLA such as Lactid/Tetramethylglyeoild 
Copolymers, Lactid/delta - ValerclaCHjn copolymer and Laetld/epsilon - CaprOtaCtdh 

Copolymer; Poly bets - {PHBA}, PHBA/beta - Hydroxyvslerat of copolymers (PHBA/HVA) hydroxybutyrat, ?Oly SS 
hydroxypropiofist (f HPA), Poly p dloxanon (Party of Democratic Socialism), Poly delta - hydro phobtsierte 
vaieroiscton, Polysaccharide, - Hyaluronsaure, - Dextrane or nydrophoblsierr.es Amylopeictirj and Poly epslion - 
caprolacton. 

As block copolymers of polyesters of hydroxy acids and linear or star polyethylene glycol (PEG) those can find 
application m the following specified in the procedure according to invention: 

Off biock copolymers from PLA or PLC3A and PES, ASA Triblock copolymers from f>LA PEG PLA and/ or. - PLGA, S (3) - 
PEG-PLA afCt/or. - PL.GA of block copolymers and S (4) « PEG -PLA and/or, - PLGA of block Copolymers. 



PLGA polymers with a Uc«d/Giyeolidverh3ltnls of 50 are preferential in accordance with the invention: 50, 75 : 25, 
S5 : 15 or between them lying mixtures. The used molecular weights are appropriate iOOO and 300000 Dai ton 
between. Also mixtures of differs 1 cuter we jfits can be present Mdeeu ar weights between 20000 and 
200000 Daiton are preferential, 

samples of these preferential polymers ars ResomerTM R.G-505 in particular PesomerTM RG-7S6 or ftesamerTM 
RG-858, 



Preferential ones natural substances according to invention are fats {Lipide and Lipoids), natural and artificial mono, 
5rt<t Triglyceride, natural and artificial of waxes, hydrocarbons, Fettaltobole and their esters and Ether, Lipid peptide, 
proteins and sutjar derivatives or their mixtures such as z, 8.: 

GlvteHfttnlaurar, - myristat, - paimitat, - stearat, - bebenat, Glycerintrioieat, Glycerelmoncpalmirostearat, 
Cetyipalmitat, KOkosfett, Stearylaikoiwl, Glycol- BwWndioi and Glycerolester of the following fatty acids: 
Ant, vinegar, prop, ion, butter, valemm, Capron, Onanfch, CapryL Peleraon, Ceprtn, and CAN, Laurin, tri OEK on, 
Myrfstm, Pentedecan, palmitin, Margarin, stearin, ftonadeean, Arachln, Behen, Ugnoeerin, cerotln, Mellssln, ISO 
butter, Isovaleric, Tybereulostearln, acryi, Croton, Pelmitolein, oil, Bruce, Sorbin, Lfnttl, Ltaolen, Elaeostearf.n, 
Arachidon, Clupanodon and/or Docosahe«ensaure, hard paraffin, Oleylalkohoi, Stearylafkohol, Cetylalkohcl, 
A top bleached wax, gel, hymen ssrum albumin, Oovinserurnaibumin, ^tflpmalginat, Chltosan, celiulose, methyl 

cellulose, ethyl cellulose, Hydrexypropykellulosc, NatHumcarboxymethylcellulOSe, Pektln, Xanthan and strength or 
their mixtures, 

preferential according to invention haiogeneous-frse solvents or solvent mixtures are ethanol, tsopropertoi, 
metiancf,ai v - - uch as methyl ethyl pyl Jsopr py 1 acefca I jrm*te$ sue! as methyl, 
ethyl, Propyl, Iscsoropyl or Butylformlat, tri monscetin, tn ethvi err advice and/or C1-C4 Aikvliactate 2. B. Methyl or 
5thyt!actat. Ketone z, 8. Acetone, Ethyimethylketon. 

Particularly to be preferred methyi acetate, ethyl acetate, isopropylacetat and Propylformiat assigned, 



to the sense Of the Invention as surface-active substances prefers substances from the Pofoxamere TM group, 
ir > ,1 - let ltanfettsaur«8ster (spllf £ hoxyheri orbit an fet <- * scrba 

Saccharc t r| ' < h^ Nethfefianje, Rynto sugar ester, Tokyo), gel, Pplyvtnylpyrrclidon, 
Feraikehclpci/V rr- - :hap j hapSO, Decyt beta - D-Giycopyranosid, Decyt beta - O-Maftopyranosid, Dodecyl 
beta - CS-Maitbpyranosid, sodium oleate, Poloxarpfpe TM groyp, ppiyethylene glycol, Polyvinyslkphoi, 
polyoxyethylifirte Pettsaureether ;&rij triton X-lOO, Leclthine or Leclthinderivate, Cholesterin and 
Choiasterfiidarivate, Choiate, Phospholiplde or their mixtures. 

Phosphoiipide, polyvinyl alcohol, Brtj TM, Polexamere TM, Potoxamine TM, Tween TM and Saccharoseestar or their 
mixtures application find preferred. 

Further the use of viscosity-increasing substances ts possible for the stabilization of «he internal and outside phase. 



For example Ceiiuioseethef can do and - esters sych as roeth yl « Itu s< ••,'tr « cth y ice«u«>se or 
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Hydroxypropyleellulose. Polyvinyitferivate such as polyvinyl alcohol, PoiyvinyipyrfQiidem or Felyvlnylaeetat, 

yacr r & Csfscpol and their derivatives 3S well as Xanthane or Pektlffia and their mixfeur&s to be used. 

The subject of the invention are aiso morphologically uniform micro and/or, Nano-partscie particles, which are 
manufactured (r the proeedt r* mentioned. The particle see distributions »r* very close, 

SLiesequefttly, the Invention with remark examples Is more near *»crlbed, without limiting it to it 



Example 1 



Production of PIA Miteroparcikeln 

2,0 g Resomer RG 653 were solved !n 36,0 9 ethyl acetate {Internal phase), z.o g potoxamer 18B (Synperonic f&S) 
were solv«d In 188,0 g dsstiiied water (phase expressed), The solutions were pumped fay means <sf hplC pumps 
(Gynkotec) by a micro mix*r (Instltut for micro technology, Mains (1MM), Germany) The rmcro-chanrwl width 
• f ou itfctj to 40 mu M, The phase vrjiuma relationship amounted to I: A = i: S. The particle size regulation isy 
mews of Laserditfraktometrie (t-S 130, Coulter Electronics, the USA) of the freshly dispersed particles resulted in a 
middl - htm jmetet r r u of 2,0 mu m. 98% of the particles lay between 0,5 mu m and 11,1 mu ?4> Ths middle 
diameter 050 of the number distribution amounted to 606 Nm. 



The completeness of the solvent distance can be Shown &y the fact that also a Naehtrocknung does not lead no 
more to a reduction Of the particle $i«?. The si2e of the partlcies after dispersion with the mixer and after 
Naehtfocknung are practically identical (fig, $). 



Exam pie 2 



production of particles from hard f?t (Wftepsol H5) 



40.0 g herd fat (Witepsol HS) were melted with 70 D£G C (internal phase). 2.0 g poioxamer 18B (5ynpere«i< f=»S) 
were solved in 198,0 g distilled water (phase expressed). The outside phase was likewise heated up on 70 &EG C. 
The solutions were pumped &v means of HPtC pum s (Gynkott • w iiao ml* e IMM he ft « r 

amounted to «Q mu m. The phase volume relationship amounted to !: A » 1; 7. Tr* part le si; ■ . ation by 
means of Laserdlffraktornetne resulted m a middle volume diameter D50 of 2,4 mu m, 98% of the particles lay 
between 0,6 mu m ana 6.9 mu M, 

Example 3 



Gelatin capsules 



Lu g gel were solved in 39,0 g distiiied water with 70 P£G C (phase expressed). 10 ml com germ cfl was warned 
up to 70 0E<3 C (Interna! phase). The solutions were pumped by means of HPUC pumps by a micro mixer (IMM), The 
micm-channel width amounted to 40 mu M. The phase volume relationship amounted to I: A = l; 7. The particle 
site regulation tjy means of Laserdlffraktometrle resulted in a middle volume diameter D50 of 2,3 my m, 99% of the 
particles lay between 0,4 mu m and 9-1 mu «. 



Example 4 



Alginates rtikei, uniformity of the particles 



0.S g NatriurnalpinBt and 0.25 g CaCI2x2H20 were solved in SO.Q mi more aqueous 0 l m 6PTA solution and 
supplements with distilled water on ieo,0 mi (interna I phase). 1.0 9 spin ter St e sol 1 175 0 < 
Propylacecat (phase expressed). As collecting msin 5 solution of acetic anfiydH !e it .•, scetat s jrved. The 
solutions >var& pumped by means of RPIC Pumps (Gynkotec) by a micro mhter (instttut for micro tet ■ •« 3 y, f-ta ; 
Germany) fco the collecting mam, The micro-channel width emounted to 40 mu M, The pi^ factum - >nship 
amounted to T A « i; 3. The uniform size of the received micro partlcies shows the microscopic picture in fig. 7. 
The micro particles are separated by means of Zentriftjcjation fro 0 e > tj tie phase, taken up in physiological 
f Ion end removed the remainder solvent by means of CROSS flow filtration. 



Example 5 



Uniformity of the product 3fter production with micro mister 



PiA Mlkropartifeei are manufactured after example 1- To the comparison the production with a nigh -speed agitator 
Ultra Tyrrax (lanke and Kunkei, mode! RWif 1 takes ptao no ag t**-' is c 25 fi-lOG when 24000 
revolutions per minute for 5 minutes. Fig, 8 shows the particle siz* Istrft k * " ><• ■ - ti methods. 
Accoro to irtv ( cie are clearly superior to the; particles, which wgre manufactured by 

means of Ultra Tyrrax, regarding the uniformity. 



JEuropean Patent urcice 
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Repfoductitjiiity of the manufacture method 

The prescription of example 1 was six times manufactured and the particle sta oy nresps of Laserdiffr^ktemetrte 
was analyst. Fig. an <?v§rlay of sit ft" curves, table 1 shew* 9 indicates the most important diameters. 



example 7 



Testosteron micro particle 



0,2 s Tsseoseerws are salved m 8,8 g acetone (internal phase), 1.4 g Synperonlc F68 in 6B,S g distilled water solved 
(phase expresses). Ths solutions were pumped by means of hplC pumps by a micro mixer (iMft), The micro- 
channel width amounted to 40 mo H. The ph < ik I A i t'-p [j-tnii- e« 
regulation by means of Lasertflffrekt - it r oited in a middle volume diameter 05-3 of 1,5 mu rn ( 38% of the 
particles lay between 04 my m arid 2.7 mu M. 



example 8 



Production of methytenijisuhaltigifn micro cws 



2,0 e Resomcr rg 858 and 0.4 g splinter 80 were solved in 38,0 g ethyl acetate (phase O). 0.025 9 blue were 
solved In 9,975 9 distilled water (phase Wl), The solutions were pumped by means of HPLC pumps (Gynkotec) by a 
micro mixer (Institut for micro technology, Mainz, Germany), The micro-channei width amounted to 25 mu n. The 
phase volume relationship amounted to Wli 0 = l : 4, 

The developed W/Q Emysion was led into 3 second mien? miser with micro -channel width by 40 mu m, As the 
second phase *n aqueous Poloxsmer 188 tSvnperonc F66 1 was In 3ddlrk n r jse W2), Th< 

phase volume relationship amounted to (w I/O): W2 = 1,5; 3,5. 

The resulting caps showed a middle volume diameter of D50 = 1,059 mo m, 59% of the micro caos lay between 
0,13 rrw m and 5.14 mu M. 



example 9 



Micro particles were maiuifsctureO similar to example i, Additionally 0,2 g EthlnylestratJto! were solved in the 
organic phase. 



Example 10 



Micro particles were manufactured similar to example 1. Additionally 0.2 g Estradiol were, solved in we organic 
phase. 



Example 1 1 



Micro particles were manufactured similar to esampte 1. Additionally 0,2 q Testosteron were solved m the organic 
phase. 



Example 12 

Micro particles were manufactured similar to example 1, Additionally 0.2 g Gestoaen were solved in the organic 
phase. 



trample 13 



Micro particles were manufactured similar to example 1. Addition&iiy 0,2 9 Levonongestre! were solved In the organic 
phase. 



